While most Australians accept the climate is changing, contention surrounds whether this is due to natural variation or anthropogenic causes (Buys, Aird, van Megen, Miller, & Sommerfeld, 2014; Leviston, Leitch, Greenhill, Leonard, & Walker, 2011) . Notwithstanding confusion and debate about attribution, support has waxed and waned for government taking action on climate change (Stefanova, Connor, & O'Halloran, 2014) . Variability in climate change beliefs between groups and over time has been related to voting intentions (e.g., Leviston & Walker, 2011a; Poortinga, Spence, Whitmarsh, Capstick, & Pidgeon, 2011; Scruggs & Benegal, 2012) . All this suggests that climate change beliefs are associated with changes in voting, as well as voting outcomes, in Australia.
It is important to predict swinging votes as well as voting outcomes since some voters are 'rusted on voters' (i.e., they tend to vote for the same party at each election), while others are 'swinging voters' (i.e., they decide which party to vote for shortly before the election, and/or change their voting preferences regularly). In electorates held by small margins, swinging votes are the most important in determining election outcomes. By examining swinging votes, we can more accurately examine the idea the climate change beliefs may influence voting outcomes.
We model voting swings by predicting voting behaviour in the 2010 Australian federal election, controlling for voting intentions one month prior to the election. Since 'rusted-on' votes will be perfectly predicted by voting intentions one month earlier, this leaves the residual swinging votes available for climate change beliefs and other factors to predict.
By including voting intentions one month earlier, we also fortuitously control for other factors related to 'rusted-on' votes, such as strong political identities, which are more stable for decided voters (Mayer, 2007) . Similarly, political values and ideology are less predictive of voting behaviour for swinging voters (Vecchione, Caprara, Dentale, & Schwartz, 2013) , with swinging voters more likely to be 'moderates', both in political ideology and on specific issues such as employment, health care, and the environment (Guber, 2001; Mayer, 2007) . Although the attitude strength of swinging voters might be less than rusted-on voters, the political value of their attitudes is arguably greater, since electoral campaigns often ignore their most committed supporters to focus instead on persuading undecided or weakly committed voters. Appealing to undecided voters, or those who frequently switch from one party preference to another, is especially important in Australia where voting is compulsory and a preferential voting system is used.
This study examines swings in first preference votes i in the federal House of Representatives for the main political parties in Australia plus a minor party -the Australian Greens (known as 'the Greens'). There are two main political parties in Australia: 1) a coalition of conservative parties ii (the Liberal Party of Australia; the National Party of
In countries like Australia where voting is compulsory, issues such as climate change which differentiate the political parties may be important in determining how swinging voters end up voting. In other countries where voting is not compulsory, the association may not be as strong because undecided voters without a strong inclination for any particular party may decline to vote (Feddersen & Pesendorfer, 1996) . Thus, we expect to find an association between climate change beliefs and swinging votes in Australia. Many studies examining the links between such beliefs and voting behaviour operationalize climate change beliefs as the acceptance or rejection of anthropogenic climate change. Here, we view climate change beliefs as a more complex set of beliefs relating to taking action on climate change, for reasons we elaborate later.
Climate Change Beliefs, Voting, and Adaptive Behaviour
In a study addressing the direction of relationships between personal values and voting behaviour over time, Vecchione et al. (2013) found that personal values before an election influenced voting behaviour, which in turn influenced subsequent personal values (i.e., the direction of causation was different before and after an election). This same dynamic may also operate in the context of climate change, where beliefs about the nature of climate change may influence swinging voters prior to an election but may also be subsequently influenced by voting behaviour after an election. With this in mind, our study tests for an association between climate change beliefs and voting swings in a pre-election context.
Individual and social beliefs about and responses to climate change vary greatly. Climate change beliefs rely not only on scientific information but also on media messaging, trust in information sources, attitudes toward the free market, personal experiences, scientific knowledge about the causes of climate change, responsibility attributions, as well as the perceived risks, costs and benefits of addressing climate change (Guy, Kashima, Walker, & O'Neill, 2014; Krosnick, Holbrook, Lowe, & Visser, 2006; Leiserowitz, 2006; Lewandowsky, Gignac, & Oberauer, 2013; Tobler, Visschers, & Siegrist, 2012) . Such perceptions are often contingent on underlying assumptions, beliefs and worldviews regarding humanity's relationship with nature (Price, Walker, & Boschetti, 2014) , cultural cognition (Kahan, 2013; Kahan, Jenkins-Smith, & Braman, 2011) , and misguided estimations of scientific and community consensus (Ding, Maibach, Zhao, Roser-Renouf, & Leiserowitz, 2011; Leviston, Walker, & Morwinski, 2013; Lewandowsky, Gignac, & Vaughan, 2012) .
Some climate change beliefs may facilitate (or inhibit) responding adaptively to climate change. Grothmann and Patt (2005) proposed an extended version of Protection Motivation Theory (PMT; Floyd, Prentice-Dunn, & Rogers, 2000; Rogers, 1975 Rogers, , 1983 that incorporates a wide range of these social and cognitive factors in the context of climate change beliefs and adaptation to the threat of climate change. In their model, climate change beliefs are a direct predictor of adaptation behaviour. Thus, we hypothesize climate change beliefs will directly predict voting behaviour, in particular swinging voting behaviour. We also expect climate change beliefs to mediate or partially mediate the influence of other related factors on swinging votes. Grothmann and Patt (2005) propose that climate change beliefs are more nuanced than simply acceptance or rejection of climate change, and that people's behavioural responses to climate change are a function of a set of beliefs about taking action on climate change. Constellations of these beliefs serve to diminish individual responsiveness to climate change. These beliefs, termed 'maladaptive responses', include avoidance, denial, fatalism, scepticism and pessimism. We suggest, consistent with PMT, these beliefs will be associated with swinging votes, as one significant behavioural response to the perceived threat of climate change. 
Other Related Factors

Demographic Characteristics
Whitmarsh (2011) found that age, education and location (e.g., rural or urban) predicted both climate change scepticism and affiliation with different UK political parties, with older, less educated and more rural respondents being more sceptical and politically conservative. Similarly, O'Connor, Bord, and Fisher (1999) found that young, female and more educated respondents were (on average) associated with believing in climate change and they were more prepared to vote for government action to reduce greenhouse gas emissions. Similarly, McCright and Dunlap (2011) showed that young, white, conservative males are more likely to deny climate change.
Worldviews
Previous research also suggests that levels of environmental concern, preferred environmental management strategies, political ideology, and voting outcomes are all inter-related (Heath & Gifford, 2006; Kahan, 2013; Poortinga, Steg, & Vlek, 2002; Tobler et al., 2012) . Cultural Theory (Douglas & Wildavsky, 1982; Thompson, Ellis, & Wildavsky, 1990 ) posits four worldviews that people tend to draw on when considering information about environmental risks and behaviours (Steg & Sievers, 2000a , 2000b . The four myths, which we control for, are i) Ephemeral nature: an egalitarian view where nature is seen as being in a precarious and delicate balance with depleting resources; ii) Tolerant nature: a hierarchical view based around regulation and control where nature is seen as being in a stable equilibrium, but only within limits set by experts; iii) Benign nature: an individualist's view where nature is seen as being in a stable and resilient equilibrium; and iv) Capricious nature: a fatalistic view where nature is seen as unmanageable and human needs and resources are not seen as controllable.
Summary
Climate change is often perceived as a threat, and individuals often perceive themselves to be vulnerable to changes in natural and social systems produced by changes in the global climate system. This can motivate people to engage in a range of adaptive or maladaptive behaviours. Whether one changes one's vote in response to political parties' stated policies about climate change is one such behaviour, with potentially important consequences. In this study we examine whether climate change beliefs are related to swinging votes, when controlling for a range of other related variables, using data from an Australian national survey.
Method Data Sources
Individual level data for climate change beliefs, voting intentions and behaviour, and the other related factors came from the CSIRO iii Survey of Australian Attitudes to Climate Change, conducted in July-August of 2010 and 2011 (see Leviston & Walker, 2011a , 2011b . The surveys were administered online by a panel survey company using a representative sample of research-only respondents. The number responding to both surveys was 1,355
(i.e., the sample size for this study). The 2010 survey data were collected one month prior to the 2010 Australian federal election; the 2011 survey was similar to the previous year's, but also collected respondents' self-reported voting behaviour in the 2010 election (for more details see Leviston & Walker, 2011a , 2011b 
Survey Measures Voting Outcomes
In the 2011 survey, respondents were asked 'Which political party did you vote for in the last federal election?'.
For the purposes of this study, the political parties were grouped into 1) the Coalition (37.5%), 2) Labor (34.7%),
3) the Greens (9.5%), 4) Other (10.4%), and 5) Prefer not to answer (8.0%). This was reasonably representative of the actual percentage of first preference votes for each party in the 2010 federal election: Coalition (43.6%), Labor (38.0%), Greens (11.8%) and other (6.6%) (see http://results.aec.gov.au/15508/Website/HouseStateFirstPrefsByParty-15508-NAT.htm).
Voting Intentions
In the 2010 survey, respondents were asked 'Which political party are you most likely to vote for in the next federal election?'. These responses were grouped into the same five categories as above plus a sixth category for undecided voters. The respective percentages in each group were 32.9%, 30.9%, 10.0%, 7.8%, and 5.0%, plus 13.4%
for undecided voters.
Climate Change Beliefs
Five climate change beliefs were measured using a 5-point Likert scale, from 1 = 'strongly disagree' to 5 = 'strongly agree'. The five items were: 'I try not to think about climate change'; 'I don't believe in climate change'; 'The impacts of climate change are inevitable now so there's not much point worrying about it'; 'The whole climate change issue could turn out to be one gigantic mistake by scientists'; and 'Realistically, nothing will be done about climate change until it's too late'. For ease of interpretation, these items were reverse coded to create a scale of climate change beliefs where higher values equaled more belief in action on climate change. Each respondent's score on this scale was the mean value of the first four items (mean = 3.57; SD = .90; skewness = -.24). An item analysis showed that the first four items correlated well with each other (alpha = .80) while the last item did not (itemrest correlation = .05), and thus this item was excluded from the scale. The first four items were also significantly correlated with voting intentions and behaviours for each political party while the same correlations for the last item were either not significant or very low (all below .08).
Demographic Characteristics
We assessed a range of demographic characteristics of respondents relating to voting and climate change beliefs.
Age was measured in years and ranged from 21 to 87 years (mean = 57, SD = 13.1, skewness = -.40). $119,000' (11.2%); 5 = '$120,000 to $149,000' (5.3%); 6 = 'More than $150,000' (7.7%), and 7 = 'prefer not to respond' (13.4%). Lastly, location was measured as 1 = 'capital city' (n = 743, 54.8%), 2 = 'regional town' (n = 365, 26.9%), 3 = 'rural town' (n = 201, 14.8%), and 4 = 'other' (n = 46, 3.4%).
Worldview
Steg and Sievers ' (2000a, 2000b) 'myths of nature' items were used to identify a participants worldview. However, adaptations were made to Steg and Siever's (2000b) items so that they were slightly less extreme and more suited to Australian respondents. Respondents were asked which of the following statements best matched their view:
these two variables and climate change beliefs, worldview, and the social and economic characteristics of respondents.
Then analyses were conducted at an individual and electorate level, addressing RQ1 and RQ2 respectively. At the individual level, voting swings were predicted from climate change beliefs and related factors using a multinomial logistic regression, which is a technique for predicting categorical dependent variables such as voting for particular parties (Long & Freese, 2006) . Climate change beliefs were hypothesized to predict swinging votes directly, by mediating or partially mediating other factors relating to climate change beliefs and voting. In
Step 1, other factors normally associated with voting behaviour were entered to see if they also predicted swinging votes.
In
Step 2, climate change beliefs were added to see if these directly predicted swinging votes controlling for other related factors. (RQ1).
At the electoral level, voting swings associated with climate change beliefs were applied to the percentage of votes in each electorate at the 2010 Australian federal election. This enables us to estimate a commensurate effect at the electorate level; that is, how many electorates may be associated with a different outcome given a hypothetical change in climate change beliefs (RQ2). Table 1 shows voting intentions cross-tabulated with voting outcomes. Generally, respondents voted as they intended, especially for the two main parties (Coalition 92% and Labor 87%). The correlation between voting intentions and voting outcomes was moderately strong (Cramer's V = .61, p < .001). However, 140 voters (11.6%) were undecided in their voting intention, and 288 (23.8%) voted differently from their voting intentions one month earlier, excluding those preferring not to answer. The top section of Table 2 shows that climate change beliefs were significantly associated with voting intentions and outcomes for all three political parties; as was perceived opportunity cost, though in the opposite direction.
Results
Bivariate Relationships
Climate change beliefs and perceived opportunity costs were also moderately correlated with each other (r = -.42).
In the bottom section of Table 2 , voting intentions and outcomes significantly differed between respondents with different worldviews, especially for those who intended to or voted for the Greens where over 70 percent had an ephemeral nature worldview. A respondent's worldview was also significantly associated with their climate change beliefs, with an ephemeral nature worldview associated with higher climate change beliefs and a capricious nature worldview associated with lower climate change beliefs. Step 2 *** * Climate change beliefs .73 2 .42 1 behaviour (Pseudo R-squared = .49); however, it only explained an additional 0.7 percent of variation in voting behaviour beyond that explained by initial voting intentions and other factors in Step 1. While this only represents a marginal effect for predicting swinging votes, swinging votes can be potent at the electorate level. Invariably some seats are only held by small margins, so it is important to examine even small effects at the individual level for corresponding impacts at the electoral level because that is the level at which elections are decided.
Electorate Level Analysis
Given climate change beliefs predicted swinging votes, how many electorates (or parliamentary seats) may be associated with different outcomes given some hypothetical change in climate change beliefs (RQ2), say a 10% increase in climate change beliefs across electorates in Australia? We use the results from the multinomial logistic regression to estimate the percent change in votes toward Labor or the Greens associated with this hypothetical shift. Table 4 If climate change beliefs hypothetically were to increase by 10%, the estimated percent voting for the Coalition drops to 37.0% and the percent voting for Labor and the Greens increases to 38.3% and 7.2% respectively. This represents a swing away from the Coalition of 2.6% and a swing toward Labor and the Greens of 2.0% and 1.7% respectively. For comparison, these swings are a similar order of magnitude to the average absolute swings in electorates in the 2010 election of 2.8% (see http://results.aec.gov.au/15508/Website/HouseDownloadsMenu-15508-csv.htm).
To estimate how many electorates may be marginal enough to have different outcomes in the 2010 election given a 10% increase in climate change beliefs (RQ2), the percent changes in Table 4 were applied to the actual percentage of votes for the Coalition, Labor and the Greens in each federal electorate in 2010.
We explored this question using the notions of majority seats and contested seats. A majority seat for a party was one having more than 50% of first preference votes for that party (i.e., the seat was won outright without relying on preferences), and a contested seat was one that was not won outright (i.e., won with preferences from other candidates). Though the Greens did not win a majority seat in the 2010 federal election, votes for the Greens are important in the Australian context. Labor and the Greens are both on the left of the political spectrum, both have policies advocating more action on climate change, and approximately 80% of the Greens preferences flow to Labor. We added 80% of the votes for the Greens to the votes for Labor to estimate the number of majority seats that may fall to a notional Labor-Greens coalition given a 10% increase in climate change beliefs. Similarly, we added 20% of the Greens votes to the Coalition votes. Table 5 shows the estimated number of majority and contested seats associated with an increase in climate change beliefs by 10%. The conservative Coalition would hypothetically have 8 fewer majority seats while the notional Labor-Greens coalition would have 13 more majority seats, with 5 fewer seats remaining contested. Thus the difference between Coalition and Labor-Greens majority seats would change by 21 seats (8 + 13) in the 150 seat parliament. Note. Majority seats: more than 50% of first preference votes for a particular party; contested seats: no party with more than 50% of first preference votes.
Discussion
The aim in this paper was to examine the association between climate change beliefs and voting swings in the 2010 Australian federal election, after controlling for a range of related factors (demographic characteristics, worldview, and the perceived opportunity cost of addressing climate change). Even when controlling for these factors, climate change beliefs still significantly predicted voting swings. From Grothmann and Patt's (2005) process a point of distinction between the major parties, and climate change beliefs were associated with swinging votes in the month leading up to the election.
In terms of seats won and lost after distributing the Greens preferences, it is estimated that the conservative Coalition would have eight fewer seats and a notional Labor-Greens coalition would have 13 more seats in a 150 seat parliament given a 10% increase in climate change beliefs across Australian electorates. Thus, climate change beliefs are associated with swinging votes, which translates into changes in a considerable number of marginal seats.
Not only are climate change beliefs associated with support for climate change policies (Krosnick et al., 2006; Leiserowitz, 2006; Tobler et al., 2012) , our data suggest they are also associated with electoral swings and outcomes, which is consistent with political parties distinguishing themselves on climate change policies. It was previously unclear whether the association between climate change beliefs and voting might simply be a product of other related factors like demographic characteristics, worldview, the perceived opportunity cost of addressing climate change, or pre-existing voting intentions of 'rusted-on voters'. However, this study shows that climate change beliefs independently predict voting swings over and above these other factors. If climate change beliefs did not predict voting swings, and only predicted voting outcomes, there would be less evidence that climate change beliefs influence voting behaviour.
Limitations
Although variables like perceived opportunity cost may have been better measured with multiple items or additional variables included to better account for an association between climate change beliefs and swinging votes, had they been available, the variables controlled for in this paper still represent a robust test of the association by partialling out many related factors. Moreover, this paper also shows that even relatively small effect sizes for predicting swinging votes at the individual level, in terms of changes in R-squared, can be associated with notable changes in electoral outcomes, since even small swings can change the outcome of marginal seats.
However, we cannot say that changes in climate change beliefs cause changes in voting behaviour because the data were cross-sectional, even though voting was measured after voting intentions and the other factors. Conversely, we also cannot say that the association between climate change beliefs and voting behaviour is explained away by other factors. Climate change beliefs may swing votes leading into an election or perhaps climate change beliefs simply express a propensity to swing one way or the other. Clearly, more research is needed to establish causality.
While it may be difficult to experimentally manipulate climate change beliefs or voting behaviour for practical and ethical reasons, it is possible to use longitudinal techniques, preferably over three or more time periods, to explore the causal influence of climate change beliefs on voting, and vice versa. Such longitudinal data analysis is recommended for future research.
Conclusion
With the introduction of a politically controversial carbon pricing mechanism in 2012 by Labor, and its subsequent and equally controversial abolition by the incoming Coalition government in 2014, the issue of climate change as a point of differentiation in Australian federal politics looks set to continue, at least into the near future. In countries where action on climate change enjoys more bipartisan political support, we might assume that beliefs in climate 
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